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This study reports our experience of 8 cases of
extrahepatic portal hypertension after 273 orthotopic
liver transplantations in 244 adult patients over a 10-
year period. The main clinical feature was ascites,
and the life-threatening complication was variceal
bleeding. Extrahepatic portal hypertension was
caused by portal vein stenosis in 6 patients, and
left-sided portal hypertension in 2 patients after
inadventent ligation of portal venous tributaries or
portasystemic shunts. All patients with portal vein
stenosis had complete relief of portal hypertension
after percutaneous transhepatic venoplasty (n=4) or
surgical reconstruction (n=2), after a median follow-
up of 33 (range: 6- 62) months. Of the 2 patients with
left-sided portal hypertension, one died after sple-
nectomy and one rebled 6 months after left colect-
omy. This study suggests that extrahepatic portal
hypertension is a series complication after liver
transplantation that could be prevented by meticu-
lous portal anastomosis and closure of portal
tributaries or portasystemic shunts to improve the
portal venous flow. However, any ligation has to be
performed under ultrasound guidance to avoid
inadventent venous ligations.
pic liver transplantation [1, 2]. Obstruction of the
portal vein or its tributaries is a rare complica-
tion leading either to acute graft failure [3] or
development of extrahepatic portal hyperten-
sion. Little is known about the long-term
consequences of extrahepatic portal hyperten-
sion following late portal vein obstuction [4]. Its
appropriate therapeutic management remains to
be determined, particularly in case of left-sided
portal hypertension [5]. Until recently, vascular
reconstruction was the main-stay of treatment
[6-8], but nonoperative procedures, such as
balloon dilatation of portal venous strictures are
now available [9-14]. In this study, we report
our experience of eight liver transplant recipi-
ents who developed extrahepatic portal venous
hypertension paying particular attention to
presenting symptoms, treatment and outcome.
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PATIENTS AND METHODS
Vascular complications have been a constant
cause of morbidity and mortality after orthoto-
From January 1985 to June 1995, we performed
273 orthotopic liver transplantations in 244
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adults. Arteriography was systematically per-
formed during pretransplant work-up in these
adult patients. Orthotopic liver transplantation
was performed according to the standard
technique [15]. The portal vein anastomosis
was always performed with running 5-0 poly-
propylene sutures including a "growth factor"
[16]. Standard portal vein reconstruction was
done between the trunks of the donor’s and
recipient’s portal vein. In case of portal vein
hypoplasia, the anastomosis was done between
the graft’s portal vein and the confluence of the
recipient’s superior mesenteric and splenic
veins. In case of portal vein thrombosis a venous
homograft harvested from the donor was inter-
posed between the confluence of the recipient’s
superior mesenteric and splenic veins and the
donor’s portal vein. After reconstruction of the
portal vein, spontaneous or patent surgical
portasystemic shunts were systematically li-
gated. Doppler ultrasound studies were done
daily during the posttransplant course and
repeated thereafter as required by the clinical
situation and once a year at least. Abnormal
Doppler signals of the portal vein or its
tributaries led us to perform arteriography.
Transhepatic balloon dilatation was attempted
first in patients with portal vein stenosis that
was diagnosed more than one month after
transplantation, whereas in cases of early portal
vein stenosis, surgical reconstruction was per-
formed, sometimes with concommitant biliary
reconstruction. Follow-up started on the day of
treatment.
RESULTS
Incidence
Extrahepatic portal hypertension was identified
in eight patients (3%) of mean age 384-14 years
(range: 20-59 years). Over the same period, five
additional patients had early portal vein throm-
bosis with acute graft failure and were therefore
excluded from this study. Indications for ortho-
topic liver transplantation, the status of the
portal system before transplantation, and tech-
nical adjustments required for portal reconstruc-
tion during transplantation are summarize’d in
Table I. The median period of time between
transplantation and the occurrence of symptoms
was 226 (range: 15-1463) days. None of these
patients had evidence of ongoing liver allograft
disease, as suggested by normal liver biochem-
istry and histology, and negative viral screening.
Clinical Manifestations
All eight patients developed symptoms of extra-
hepatic portal hypertension. No asymptomatic
portal obstructions were detected by Doppler
ultrasound. Time span between transplantation
and signs of portal hypertension are detailed in
Table II. Ascites was the initial presenting
symptom in seven of eight patients (Tab. II). The
other patient (#7) had no ascites. Abundance of
ascites required repeated paracentesis, albumin
infusion and diuretics in four patients. Endo-
scopic examination showed that all eight patients
developed esophageal or colic varices (grade 2
and 3) and four of them bled. Two patients had
severe hypersplenism. Liver function tests were
within normal ranges except in one patient
(patient #2) who presented with severe choles-
tasis related to an ischemic biliary stricture.
Mechanism Involved
All eight patients had abnormal venous Doppler
signals and underwent arteriography. No arterial
abnormalities were detected on arteriography.
Portal vein stenosis in six patients and left-sided-
portal hypertension in two were observed. The
two patients with left-sided-portal hypertension
had complete portal vein thrombosis before
transplantation. Left-sided portal hypertension
was caused by the exclusion of some part of the
portal territory during portal vein reconstruc-
tion. In patient #6, portal vein thrombosis
extended proximally to the confluence of
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with development of a cavernomatous network.
The largest vein available for reconstruction
was the right superior colic vein. Since the
marginal colic vein had to be divided to add
length, inferior and superior mesenteric beds
were separated and the inferior mesenteric bed
was thus excluded from the portal drainage. In
patient #7, who had a thrombosed splenic vein
before transplantation, the erroneous ligation of
both the coronary vein and a spontaneous
splenorenal shunt resulted in exclusion of the
splenic bed.
rectal varices. The patient #8 with portal
hypertension within the splenic area was treated
by a splenectomy. Extreme technical difficulties
have been encountered during this operation
because of portal hypertension, post-transplant
adhesions and splenic enlargement. This patient
had a severe postoperative pancreatitis and died
50 days later from intrabdominal sepsis and
multi-organ failure.
DISCUSSION
Treatment
Results are summarized in Table II.
Portal vein stenosis was treated by percuta-
neous balloon dilatation in four patients. The
pressure gradient was 7, 7, 10 and 5 mm Hg
before dilation and completely disappeared after
the procedure. There was no complication.
Repeat endoscopic examination showed a var-
iceal recurrence in one patient six months after
the procedure requiring a second course of
angioplasty. At a median follow-up of 33 (range:
6-59) months those patients had no more sign
of portal hypertension. Surgery was preferred to
transhepatic venoplasty in two patients with a
portal vein stenosis occurring either too early
after transplantation (i.e. within the first month)
or in association with an anastomotic biliary
stricture. In the latter case, the length of ischemic
biliary stricture precluded transhepatic dilata-
tion. Surgery consisted of excision of the
previous anastomosis and redoanastomosis
without graft interposition. Both patients recov-
ered successfully without recurrence 62 and 14
months after reconstruction.
Left-sided portal hypertension was corrected
by the resection of the excluded part of the
portal territory. Patient #7, who had an exclusion
of the inferior mesenteric area, was treated by
a left colectomy and recovered uneventfully.
However he bled again six months later from
Extrahepatic portal hypertension following liver
transplantation has not been studied extensively
in the past since complications of the portal
system are uncommon in liver transplant re-
cipients [1, 7, 17, 18].
Ascites was the first clinical symptom in all but
one patient. In this series, four patients experi-
enced variceal bleeding which is a life-threaten-
ing complication. Thus, even though post-
transplant ascites is frequent after liver trans-
plantation, its occurrence after a period of no
ascites in patients with normal liver biochemistry
and histology is strongly suggestive of portal vein
obstruction. This should lead one to perform
adequate imaging studies in order to expedi-
tiously correct the portal obstruction before the
development of varices and possible bleeding.
Although Doppler ultrasound identified the
cause of portal obstruction in eight patients,
angiography was also performed to provide a
complete mapping of the portal system [19],
and to detect arterial abnormalities.
Left-sided portal hypertension occurred in
two patients with pretransplant portal vein
thrombosis. Both of whom required technical
adjustments at the time of transplantation. This
has been previously reported by Stevenson et al.
[20]. In these patients, portal vein tributaries or
portasystemic shunts were erroneously ligated
and the splenic or the inferior mesenteric areas
were excluded from the portal system. These362 B. MALASSAGNE et al.
cases suggest that distal portasystemic shunts
should not be routinely ligated: ligation is only
indicated if closure is needed to increase the
portal venous flow to the graft [21-23]. In this
setting, intraoperative Doppler ultrasound may
be particularly helpful in measuring the portal
vein flow before and after clamping of the shunt.
Left-sided portal hypertension was treated by
surgical resection of the excluded portal area [5].
Of the two patients, one died of acute pancrea-
titis after a difficult splenectomy, and the second
experienced a rebleed from rectal varices six
months after a left colectomy. Definitive treat-
ment of the latter patient was not prompt due to
delayed localization of the bleeding site. This
was retrospectively confirmed by bleeding re-
currence from rectal varices, six months after
surgery. Such resection of portal areas for the
treatment of left-sided portal hypertension has
never been previously described in liver trans-
plant recipients. The other reported case of left-
sided portal hypertension was treated with a
venous bypass from the splenic to the renal vein
[20]. In our patients, complete thrombosis of the
splenic or inferior mesenteric veins precluded
this option as well as makeshift shunts between
the splenic or inferior mesenteric veins and
the portal or the left renal vein. Since left-sided
portal hypertension was due to ligation of portal
tributaries or portasystemic shunts, careful re-
view of the angiogram could have helped avoid
this severe complication.
In this series, surgery was reserved for those
patients who had a contraindication to transhe-
patic balloon dilatation for correction of post-
transplant portal vein stenosis. The results of
this study suggest that transhepatic angioplasty
is a safe and effective procedure [9-14] with
satisfactory long-term results. However, this
technique is not without possible risks in the
early posttransplantation period. Moreover, ste-
nosis of the portal vein may reoccur; therefore,
close postoperative surveillance is indicated,
and if necessary, repeat balloon angioplasty. In
this series, portal vein stenosis occurred at
different times (from 25 days to 1440) in the
posttransplantation period. Thus the causes of
stenosis were likely to be different from patient to
patient. However, it is well-accepted that portal
vein stenosis is mostly due to technical mistakes
during portal vein anastomosis. Thus, perfor-
mance of a wide anastomosis with proximal
dissection to the confluence of the splenic and
superior mesenteric veins may be recommanded
to prevent stenosis when the trunk of the portal
vein within the porta hepatitis is hypoplastic. In
other cases when the portal vein trunk is
adequate, anastomosis may be performed at a
distance from the pancreas. Moreover prevention
of portal vein stenosis should lead to a sub-
stantial reduction in the incidence of posttrans-
plantation extrahepatic portal hypertension.
In conclusion, extrahepatic portal hyperten-
sion may be a grave complication after liver
transplantation, particularly when caused by
left-sided portal hypertension. Attention to
technique during the portal vein anastomosis
and avoiding the routine ligation of portal vein
tributaries will help prevent the occurrency of
such extrahepatic portal hypertension.
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COMMENTARY
The paper by Malassagne and co-workers
summarizes their experience with postoperative
portal venous complications after orthotopic
liver transplantation. This experience is based
on 273 liver transplantations performed over a
period of 10 years. They experienced a 3 percent
extrahepatic portal venous stenosis rate. This is
roughly within the range of the cited literature.
It shows that portal vein stenosis after liver
transplantation is rare but its treatment needs an
individualized approach.
The authors’ experience with transhepatic
venoplasty goes along with the reported experi-
ence in the literature as cited in the article. This
modality, however, is only a choice in patients
more than 4 weeks after liver transplantation.
The higher rate of patients in this report with late
stenosis is surprising and discordant with the
literature. For early portal vein stenosis the best
treatment is prevention. This should be achiev-
able by always using a generous growth factor
for a wide anastomosis and performing intra-
operative ultrasound to evaluate portal venous
flow. The routine use of these techniques should
prevent most portal vein stenosis, or at least
diagnose them early. Thus, the development of364 B. MALASSAGNE et al.
ascites or even bleeding varices should be well
below 1% in the transplanted population.
It also seems to be important to stress again
the use of Doppler ultrasound during the
operation when ligatinK portal tributaries. This
method, often used to improve portal venous
flow after transplantation can only be done
safely under ultrasound guidance and respect-
ing alternative venous drainage pathways of the
respective area.
Christoph E. Broelsch
Wolfgany Trudo Knoefel